High enrichment/determination system was proposed for environmental trace analyses.
Introduction
Solvent extraction and solid phase extraction are very popular as separation techniques for trace analysis.
Solvent extraction is, however, hard to attain a high enrichment of the analyte due to its solubility to water. The use of harmful solvent is another disadvantage of this technique. Solid-phase extraction requires a large sample volume to attain a high enrichment. In both extraction methods, the sample solution must be contacted with the sorbent by mechanical mixing or column process. On the other hand, micro organic phase formation method proposed by Igarashi and Yotsuyanagi [1] , and Saitoh et al. [2] seems to have high potential for downsizing of a sample solution because of their high enrichment attainability. In this method an organic phase is freshly formed from an aqueous sample solution. This novel technique has following advantages. The first is the downsizing of a sample volume, therefore, reagents and wastes. The second is rapid and efficient collection of trace analytes to the phase during the phase formation without any mechanical mixing process. The third is the use of only one vessel for whole process of the separation. The forth is no use of harmful solvent.
We proposed high enrichmentldetermination system for trace analyses in environmental waters based on the micro organic phase formation methods. [3] In this system trace analytes were extracted in a micro-organic ion-associate phase (IAP) via in situ fresh phase formation. And the system has been applied for the spectrophotometric determination of nitrite, [4] HPLC-UV determination of di-2-ethylhexyl phthalate (DEHP), an endocrine disruptor, the spectrophotometric determination of ammonia, [5] and GFAAS determination of cadmium at their trace levels in environmental water samples. The chromatographic system consisted of a Jasco MD-1515 Multiwavelength detector, a Jasco PU-980 Intelligent HPLC pump (Tokyo, Japan), and a manual Rheodyne 7725 injection valve(USA) equipped with a 0.020cm3 loop. ODS-column (ODS -80Ts, 4.6 mmIDx25cm, Tosoh, Tokyo, Japan) was used.
A Hitachi (Tokyo, Japan) Model Z-8000 flame and graphite furnace atomic absorption spectrometer equipped with a Zeeman-effect background corrector and an optical temperature control system (Hitachi Model 180-0342) was used.
Procedure
The four methods proposed are as follows. Taking the extraction of DEHP as an example, the processes of the formation of the micro-organic ion-associate phase (TAP) and retention of DEHP to the phase are supposed as follows.
First, an organic cation, 4-ABTF+ , associates with a counter ion, DBS-, to form ion associate, 4-ABTF+ DBS-. The ion associate aggregates to form suspension gradually. The centrifugation makes the suspension to a micro-organic IAP.
(counter ion exchange and ion-pair formation)
During the formation of IAP, a hydrophobic analyte is extracted in the micro-organic IAP.
As shown in this example, hydrophobic analytes are separated from hydrophilic compounds in an aqueous solution.
Details of the proposed micro organic IAP extraction methods
The details of the proposed methods and the chemical formula related to the proposed methods are summerized in Table 1 . The micro organic IAP extraction methods have some attractive points as a separation technique for trace analysis. The first one is downsizing of the volumes of sample solution, final concentrate and waste. The second one is no use of toxic organic solvent. The third one is very high enrichment factor attainability. And the fourth one is simplicity and rapidity of the separation procedure. a. Running on the countryside and town area (the middle reaches), b. running on the countryside (the middle reaches), c. 100-fold concentration, d. running on the town area, a branch of Jindzu River, e. 2.5-fold concentration, and f. in the Toyama Bay.
These micro-organic ion-associate phase extraction methods were successfully applied to the spectrophotometric determination of trace ammonia and nitrite, HPLC/UV detection of DEHP, and GFAAS determination of cadmium in environmental waters. Downsizing of a sample volume in these methods is effective for reducing reagents and waste.
